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Selected references--34 Pilcomayo "Alto". The Rio's Pilcomayo "Superior" and "Inferior", however, had been previously visited on a trip during August and September 1974. That trip, which was described in reports by Maddock (1974) and Ritter (1976) , was made during a period of law flow; the more recent trip was made during a time of flooding.
ILLUSTRATIONS
The purpose of this report is to describe the reconnaissance in general with emphasis on the erosion and deposition of sediment observed in the basin. 
Description of the Basin
The drainage area of the Rio Pilcomayo is about 200,000 square kilometers (km2) according to Barclay (1974) . This figure, however is probably a very rough estimate as the drainage divide in the lower part of the river is hard to define because of the flat terrain.
Average annual rainfall in the basin ranges from about 140 milli meters (nut) at Pampa Grande, Bolivia, to about 1,400 mm at the mouth of the river. In general, the rainfall in the basin decreases west ward. Rainfall variability on the Rio Pilcomayo " Alto" basin is illustrated by data for 16 stations given in table 1.
The elevation of the basin ranges from about 5,000 meters (m) in the Andes Mountains in Bolivia to 52 m at the mouth of the river, which is its junction with Rio Paraguay. The gradient of the Rio Pilcomayo "Alto" is greater than 5 percent in places, but the slopes of the RIO Pilcomayo "Superior" and "Inferior" are much less (table 2) .
The relatively high slope between Villa Mbntes and D'Orbigny (table 2) reflects the area of deposition where the river breaks out of the mountains. East of D'Orbigny the terrain of the basin is extremely flat. stated that the flow of the Rio Pilcomayo "Superior" is 25 times that of the "Inferior". However, the Rio Pilcomayo "Inferior" is only one of several streams that emerge below the point of disappearance of the "Superior". Overflow film the Rio Pilcomayo "Superior" may feed water into any or all of them. Although the basin has high mountains in its headwaters, there is little precipitation in the form of snow and high runoff is caused by rainfall and not by snowmelt.
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The suspended-sediment discharge of the Rio Pilcomayo "Superior" has been measured since 1962 at La Paz, Argentina. The average annual discharge there is about 100 million tonnes 1/ per year (t/yr). That figure is calculated from the sediment-transport curve and the flow duration for the periods 1962-65, 1967-69 and 1971-72 and coincides with that given by Ritter (1976) , which was based on a shorter period.
The average concentration of suspended-sediment is about 19 grams per liter. The discharge was also measured at Fortin Nuevo Pilcanayo from 1953 to 1967, at which time the station was discontinued because the river ceased to flow at that point. The suspended-sediment discharge averaged 60,850,000 t/yr, as calculated from the annual discharges for the period, published by Aqua y Energia El4ctrica of Argentina (1970) . Barclay (1974) stated that the discharge at Villa Mantes averaged 58,500,000 t/yr. This figure seems much too low in comparison with the suspended-sediment discharges downstream. The area between Villa Mantes and La Paz is an area of deposition; therefore, the suspended-sediment discharge at Villa Mantes should be higher than at La Paz.
1/ Tbnnes in this report are metric tons.
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The suspended-sediment discharges in the Rio Pilcomayo "Alto" Angosto Talula has several times surpassed 100 grams per litre (g/l).
The maximum concentration was 210 g/1; the minimum 0.036 g/l.
The Rio Pilaya at Chilcara over a short period (July-November 1972) had a maximum concentration of 63 g/l. Although the data are insuffi cient for drawing final conclusions, the Pilcomayo seems to carry greater concentrations of suspended sediments than the Pilaya.
The soils near the river above Villa MDntes average 70 percent sand, 20 percent silt and 10 percent clay; downstream the soils become finer and are about 2 meters deep (data flow the Comision Boliviana Proyecto Pilcomayo). This indicates that the river is probably carrying mostly sand, but that the load becomes finer as it moves downstream from Villa Mbntes.
The channel of the Rib Pilcomayo "Superior" often changes. For example, the river now flows into Laguna Escalante whereas, according to the priests at Mission San Leonardo, the river 2 years ago was 7 km south of there. Some of the shifts in the channel are due to meanders being cut off and new ones being started. The many oxbow lakes near the present channel indicate the many times that the river has cut off a meander.
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Shifts in the channel are caused also by floods breaking over the banks and eroding or finding new channels. This is the probable cause for relocation of the river several kilometers from its former channel, as near Laguna Escalante.
OBSERVATIONS
The observations of the previous reconnaissance of the Rio Pilcomayo (August -September 1974) can be found in the reports by Maddock (1974) and Ritter (1976) . The observations in this report are limited to those made in May 1975.
Rio Pilcomayo "Superior" and "Inferior" Flight, May 5
A flight was made on May 5 from Asuncion to Fortin P. P. Pena, Paraguay. It had rained for several days the previous week and the land along the Rio Pilcomayo "Inferior" was covered with standing water.
Most of that water probably was ponded rainfall and there was no evidence of the river having flooded. In appearance, the area between the Rio Pilcomayo "Inferior" and the Rio Pilcomayo "Superior" was drier than that to the southeast.
Laguna Escalante, through which the Rio Pilcomayo was flawing on 
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The reason for the initial deposition which plugged the channel is not apparent. Possibly the channel was first dammed by dead trees as suggested by Cordini (1947, p. 24) and the sediment filled in behind that obstruction. Perhaps the meanders of the river ( fig. 20) are so tortuous that during high flows the river must drop its load because its velocity is reduced when the river tries to negotiate the bends.
Again, perhaps the elevation of the land somewhere downstream (possibly in the area where the river disappears) has been raised by tectonic activity which in turn has decreased the velocity of the river to point where it can no longer transport its load. At the point of plugging or damming by the most recent deposition, the river overflows its banks, flooding large areas, and sometimes picking a new channel or even re-occupying one that has been abandoned previously. This may be based on historical evidence or on a comparison of sediment loads in adjacent similar basins where one is affected by man and the other is not. Knowing this, it is possible that conservation practices could be devised to control erosion created by man.
Much can be learned about the fluvial geomorphology, hydrology and processes of a river and its basin by collection of data on sediments and channel geometry. This is particularly true in alluvial areas.
Information on width, depth, velocity, roughness, gradient (slope), concentration and size of suspended sediment, size of bed material and bedload is needed.
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The channel below Villa Montes should be studied, historical changes should be noted and channel geometry should be investigated.
Aerial photographs and maps would be valuable to detect changes.
Using these data, a prediction may be made about the effects of the proposed dam at Puesto Margarita on the channel downstream. The study should be continued after the dam is constructed. A study of the channel below Villa MOntes before and after the dam construction will provide useful data for this and similar basins.
Any dam constructed in the basin must provide for the storage of sediment. The sediment yields in the RIO Pilcornayo basin are among the highest in the world. The life of a reservoir is dependent on the rate that sediment is being carried into it, Thus the rate of filling by sediment is a most important factor in the economics of building a dam. If dredging is considered, to increase the life of the reservoir, a spoils area must be considered in a location where the dredged sediment would not return to the reservoir or choke the channel downstream.
